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(57) Claim(s) : 

1 . A process for a novel composite complex represented by the 
following general formula: 

M^^xM^^ (OH)2X+3y-z(A''")z • aHzO 

or 

aROH (R is a lower alkyl group) 
wherein is one or more ions of an alkali earth metal, iron, Mn, 
Cu, Zn, Cd, Pd, Sn, Pt or Pb, or UOa^*, M^* is one or more ions of 
Ti, Cr, Mn, Sb, Bi, Au or the group III or VIII metal (excluding 
B) of the periodic table, a'*" is an organic coordination anion having 
1 to 4 functional groups of one or more types selected from -COOH, 
-OH, -SH and -SO3H and capable of containing a halogen ion, NO3, 
CO3, SO4 and ion, a is a positive number, and x, y and z satisfy 
the following expressions: 

8 :t x/y 1/4, 1/2 > z/(x + y) > 0 (z is the total equivalent of 
A", A^", A^" and A^') , 

the process comprising reacting (a) one or more compounds 
having a divalent cation M^"^, (b) one or more compounds having a 
trivalent cation M*^"^ , ( c ) one or more compounds having a coordination 



anion A^" and (d) a compound capable of forming OH" In the presence 
of water or a lower alcohol to ensure that the expression 8 > x/y 
1/4 should be established and the supply of the coordination anion 
should satisfy z/(x - y) > 1/4 in the case of a monovalent anion 
and 5/4 i z/(x + y) i 1/4 in the case of a divalent to tetravalent 
anion . 

2. A process for a novel composite complex represented by the 
following general formula: 

M^^M^ (OH)2X+3y-2(A''")z • aHzO 

or 

aROH (R is a lower alkyl group) 
wherein M^"*", M^"*", A^", x, y, z and a are the same as defined in the 
above claim 1, 

comprising a crystalline compound obtained by the process of 
claim 1 is ion exchanged using a compound having the same 
coordination anion as an anion contained therein or a different 
coordination anion. 

3. A process for a novel composite complex represented by the 
following general formula: 

M^*xM^*y (OH)2X+3y-z(A^")z • a'HzO 

wherein a' is smaller than a or 0, and other symbols are the same 
as defined in the above claim 1, 

comprising a product obtained by the process of claim 1 is 
heated at a temperature of 150 to 350' C to remove part or all of 
water of crystallization between layers. 
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M*+H:,T>«'* 'J±IK^M, i^iS» Mn, Cu, Zn, iOt-iiMS'&rJ^J^-r 2>o -r/i*>t>, 2mmkk± 

Cd, Pd, Sn. Pt. Pb (O-i :t>'tfcitlJOi-^ <0 A" -Ti^ RlZL-cm^Km^i^tixX^^mt 
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An-Jt. -COOH. -OH, -SH, -SOjH ^HS^fk-^tt, ^tfcl^at^r Lfci^^i4^®-C% 

i-im^-r^^^Wi&'&T-ji-'^x-. ^-n^'^ 10 1.7 (ommKm-r^o -i/c ^mmm^^m 

-f^v, NO3, CO3, S04-^ ^^^-a-trt tr. ^K5cJ L "Ctia-^ PH 3fiL*>ejSVtS&sb , T 

a»iiBK%:^fcL, 7>si 4JbA_h^cyi:?>t^Vj--C<«.'t><OLfe?>o to 

^^xl 1 z *^m-^0^^1J-'fXlia'^ 6 0-7 0 0 
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^^-r^mmM^t^<ommKm^^ % <o t- ^ jga^H^ittt, c oh ) 2 ^:m^+ c oh h<o 

-fzt*>*>s&^t•^t:<o 2ffi*j itJ^aifficDTcft^f^ M2+ ( oh )2 tM^+ c oh )3«^ Jc6Efe<o 

OtiSfr?^5£-^So ttt, M^' + tM'+o ^*«o*;*i^fb-f So Midi L-CSe&T^^:^® 

Tim&-^B^-r^m^. . M2+(OH)2,M3+(OH)3*Jj:t>'An-o^ 

d=kidi+k2d2 ^i:/£^>o 

k 1 , k 2 : SiJc 
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M|+M|+(OH)2x + 3y ~2 (An-) 2 -aHaO 

aROH iR\t.im.TA.^/i.^) 

'^m^^n^i§\mfs:m^^W'^n^^^KW.\^^ >^Yy^-j\-m. /^^-j^m. -o^-^^^^^^A^yf^ 

H WMlT K^—o:>\t'^ (ilL. n = l frtL-C. -^i^'v^. r7-.>^^^ Tv> 

M OH-%r^jgcL#:5^b^%:. l^My^iy^ ^^^/^.-^>-^, 1 -2—;^^ 

x l y — j\y ^ ^ J — /uai'^lx>^4''ijn — ^ :z. 

lffiT^;^>'0^^(*^^i 2~4«T ^^^^^^^^ ^ =^ ^ 'J ^ ^ 
x + y 4 =39=- >'^^ ^■>1^v'>'#$:, t.fcT i 

4 x + y 4 7Ti^, 5^ di^i^^^r^jfrf t:ds-et, 

3 0 0atniOToE:^7t-, iff iLxt*RM<o T^* v.±m^m^mm. ^mt^. mmi^. 

1, 5 0 •cjy.T'OM-Cf^i^-t^o ■ ■e^T /i' =1 ^:^^'b<o^v^^^t 

i^fc^ mB-r^W.'ELT-:i- >'0'ft;-a*tlt i^l^TJJ^I^^tOJ^-^^Cli 60~3 50TCX-3 

-cooH, -OH, cy:^y-A^mttz\tTJ^=' ~-5^mimm-r^o tt^. KiBrntn^'^mx-x 

--n^i^)^ — SH, — S03H<o4'OV.--rtid-iai '<^X>J^-^K: i 0 3 0 OatmJy.T ;!jnSL-C 4 i 
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x + y 4 5P<igfiZT— ji-i'i.XSlLfcOH tRI «l<0#tg 

•t2>'i5'M^s^2.o *4T-»iiI*4d>P> <;5^-vn-jr->-f ^(cfcv>-T:. z o^ti An Kv.> 5 

NO3, S04» CO3 (Sm^*»b<0»lR, JS^L-tAofcOH-oat %r 7^L7tiSctt:d»* 

*'=f^t^) i:<o^#SE>K: J: 0«EfeT^;i- ffl\.^fbn^.^t t-fc^o LA-L. a'ffi:(0^tfS■T: 
:^5 ZfiffiH-f tRCv-t?>A-p>-C-$)^o (i, ( OH )2 4/cliM3+ ( OH )3 %r?^J6g 

4 x+y ' 4 ttf&fitL-C. l1ffiEiaT = ;*->'«0^-^* 

;S:?>i:ie^S:T^^:^h, 3 fiffi* Ail* 2l[ffi©^ ^ z ^ 1 .^^ . . , * 

AD -%rz ^^fcJ:r)=OH-%:'tti^&i-?>tiK^:%r ■ ^^oi^^f ixcD:^4^ffl L 5 

cOx^/i'i.M'+eOy ^vuoSfiCZ x + 3 ySM, ^(OX'SM^K^MXi^'^ o 

mL@efeT=;*->-:*STA'* iJMo^-a-JiCOfitd- CKO^-^Si, M2+. M^+. A" "fc J; t^'OH- 
ep^^Oge^iT-;^>'<O^S^Sc/•c^^■ML§l^ , ty-c 25 co*^?S*7t«t!K®^=lr^H^ttSiJ^tcfflv>, ^ 

7^^%o OH -^-g-tfJ^-g-, AD -,0H-«D#^^?S4fcitS-&^?Rt t 4>H: 

m<om -f OH -'W^&io;^ K:?JI& L -C , ^ /cltSm L at>7t^. An " "O-ffc-^ 

OH-eO-etf&i^^^M^+cOx^v^iiM'+cDy^.a' 55 A" - KrffiS-t ^ i: A" - <0^t^t L 

mKfs.Z>m^. -tfiip-h. SIB^coPHtJJI 4^ 40 A" -(^-ft-^z J:r>'OH-«r^L 5 2> 
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vt^W^K J: y --^m <o#a:%:it^-f BWt-^o-cb. t/cfteSogefe 

15 0~ 3 5 0*C, 3 0 OatmfetTOi^S, T vtr^^^-t g 6^)-Cfcoi: % J: 

MS^falliii^l^S- 1 5^rBl-C*>ti«^v^o 5 C0^+, Sn2+, Mn^+, Ti ^+l^^milfb^ 
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Hife^ 1 ii<o^%<D<b#iajiE(ifeS7k^cHlb«, 105 
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^Sl.e^.x-T-v'U'^IKlRI&if (>i-^>-^-^7«=i- z.^\%mW^KW^\^fcW^ ^ j::*tP?oB5>65#^ 

X'i^—Kmn L sot %jNii* * . 




Zn* Alz ( OH ) 12.1 \^<:>^. J ut 2.8C2H5QH 



djf=7. 9 6^ 3. 9 3, 2.6 1 40 >c 3 b d''e>?&4 1 — *— ( 

IliS^^I 2 *{> 3 0 oWoTklrAH, PH^— ^-<o®g%:it 

^f^(Mg2+=o. 6M/^. Al 3 + = 0.21^/^) K . SfSf^ (O P H;*J 1 0-1 l-^mW-f^^K 
2 0 0 Jii^ , i =1 =r- 5' KO 0. 4 M/'.^.Tk Na OHO^^T^rlStr L i^T L , SlS-li L * 
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HiSf^J 4 
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K*^ 3 O:0-%rgL-C, 2 5-C -C^AL, T>'* = 
T ^'^oSitfi ^rKiD^co P H7)5 7 ~ 7. 5 -^m^-f- 

0. 5 MyjL<omWLi3 y e^-*^ i..^t:-f *>"$mrf^o 
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0.7 



dA^ 8. 5 0 

n-^m .5 



Mns Cr ( OH ) C ( SO4 ) oe ( CH3 COO ) 0.8 D 1. 3 Ha O 



4.2 1 , 2.8 0 



0.2M, Ti = 0.0 5M ) 3 0 Om^^f^O, 



-53- 



(8) BS 5 1 -2 9 1 2 9 

15 16 
4o < (^a?> 3 0 0m^<O*tcP -T 5 «;:0^fFt*, 2 Jt^^—iJ -Kil-iO^MfJ ^) P 

^fciifi-t^.o s?9E<o^gi5<oj^T^Ji^o/c0ft-, 5 7 ot -c- 1 2^ram^-r^o 

0. 5 M/^Og^^ * y !> ^ 1 ^-C'f ;i- vJeSl-f?) 

Mns Cr ( OH ) n.s C ( SO4 ) 0.6 ( CH3 COO ) 0.8 D 1- 3 H2 O 

dA=8. 5 0, 4.2 1, 2.8 0 flfeo 1 0(0 < 0^*>ip#PtH$-a:, #H^%:^;feic^ 

0. 2M, Ti = 0.0 5 M ) 3 0 Offl^^fF 0 , i i5 OP H^iJJ 8 ~9 Kl^^^if i^^o ^JSt^OSS 
ix^ 2M/'^£0/j<^'fk:»- h y ^'-i.ii^K: 1 -C-ScO ti-^g (2 5-0) -Cfe^fco mm<^mTi)>'^K 
4o<tJ^P'7^3(T5.af>3 0 0Bi^<O*icP -T 5 jj^o/c^-C, #P>tL5t!iiS^'Sr|g-^ <^ 9 ffi U.. 



Cu4 Ti ( OH ) 9.7 C ( NO3 ) 0.2 ( Hz N-h/ A>-'C00) u 3 6 HzO 



ffiK^tSSgRmZi^^.* PH.l«0?B^®ii(i95 dA=l 3.8 0, 6.9 6, 3.9 1. 

>^^7kK:^*>L)tS?S(.Pb 2+.=^ O.eMx'^^^p 5^^t:-.x-v^o.O 4M^^>'-;^ h 7 5 ^ 
Fe 0. 2 M/Z ) . 1 -2 - v'^ o p''^ -'•5"t"t 0 -^tj-yrttSif^^o < , * 1 0 0 mi^ 

V y !>A<qo;2M/-£.2k^lK^ 4 :, KW^-f^o 2 0%<O:^miti- h 'J ^'^^fS'f'ic 

C^SS^fii, :*^-C% ^ti^ti<omA'%: 4 0 0.2 4M%5 0 0n^<D7kK:^i|-r2>o P^ 

m^/min, 6 0 m^/m inTkgJ-fk:^ Ky l> ^"O-^l^ 55 :t'^ -v^S^S?:^ h V !?-i.<0 0. 1 1 M% 5 0 Ob^ 

^^fcft*&-t^>o SS^ojaS(t4 otjcfiJSi-r y 1 ^<o^-7^>'^-:^MSjS«k:> 

ykmLX. 7 Ot fl 2^^1$l:^-t-2>o 4Bi^/min, 2n^/min. 2iii^/m in-C% * 

fk#fflJ5K 40 Kfb:^ b y i> AOjKlil*, RS^O P H:ds 1 0 - 

'HzC-CH-COOX ■ t**lfS^Jl fcipC^So 

PbeFezCOH) loVHa C -CH-C00/6.2H2 O ^W^&^MW:. 7kl5feL. 7 0 r -C 1 2mm^^i- 
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BS 5 1 - 2 9 12 9 
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Cd,2 Bi2 (OH ) 26.5 C .( CO3 )0.4 (HO-^^^COO ) 2.5 (NO3 ) 0.2 D 8H2O 



dA= 1 5. 7 7, 7 7 5, 5. 1 2 



^l*. S:iS^'OPH7)5 7 5~8.0*C^;5^tCi|fii5 
10 L XMW-t^o 3 0 -C , 



(Zn ^+=0. 1 M/Z. Al 0. 4M/^).$ 



6 0"C-C1 2^PBmi^-t?>o 



Zng Alz ( OH ) C ( 




COO ) 2.1 ( C 1 ) 0.5 D 2. 1 Hz O 



dA= 8.5 4 , 4.2 5, 2.8 5 20 ^;i>'^f^ 3';^ .Xi? - 7— ClS#-t^o ) fc^ 

Ilifi^J 9 ' jg (It 2 0 -c ) -t:-?gT L , RiB^co p H/!)J 1 0 ~ 

M(Mg^ + =0.1 6M, Fe 3+=0.0 2M) WM'A'^'^-^KmT -^ixiz}:. Ktz^-^m^L. 
3 0 OvLit. 2 M/Zo5R?L C Ca ( OH )2Jt S^lxytSSm^MEFia, Tk^fe-T^o ilii*: 

2:^:01^:^1^ •J' ^il — 25 7 or t: 1 2^rBl^l^-r^o 

(^*5) 2 0 0m«(O*tC 0. 0 4 5MO^ h* -fk^iajse 



MgaFe ( OH) 16.9 



' CH2COO 
- I 

( HOCCOO ) 0.5 ( SO4 ) 0.3 
I 

CHzCOO 



4. 7 Hz 0 



XHiaiff PH^ 1 1 ~ 1 2tc-f-:5o «=&rAa^L-t:, *t)3 0 

dA=l 2.0 2, 6.1 9, 4.0 4 3S ^"C 8 0 "C L , £ fO^t^ffl-C S^Fa^M^f "f ^ o S 

I^JS^J 1 0 lE^^O P H;!)i 1 1 ~ 1 2 ^^■t^iciillTfcSefk:'- 

i^fi^ii^s'^^ (NiCOs •2N(0H)2)<O b V !> A^j^ini-t 5)o h tfc<D %<0 

0.4Mt. 7fcg?fkT^?=i'A (JgfkT^^ = !> ^SriSEFig L , 5 Z OStK ( 7 0 1C )-C-i^^L, 

^<DPH^ 7-eff 5 o )O0.2Mt^, 0.9MO40 2 0 0 'C -C 1 ^fa^^l^-r ^ o 

-eaw^L, Tki^-fk^ h >; ^j-^-miLX. 
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19 20 
Ni J Al ( OH ) 6.3 C( HzNCHz COO ) 0.2 ( CO3 > o.a ) 1. 4 Hz O 

2 0 0 -c 

Ni 2 Al ( OH ) C ( HzNCHz COO ) 0.8 ( CO3 ) 0.2 ) 

SO-CW^ dA=13. 18. 7.6 2, 4.2 5 h , 2f^(0 0. 0 2 M^IK 2 0 0 ffl^ t 2 

2 0 dA=13. 15, 7.61, 4.25 M./ £.(D-^miti- V ^) 'C^ -t-^mT . Ki^^<0 

Hifi^aj 11 70 PH%: 1 3~1 4, Si£%r6 0 — 7. 0"CKiMlitL 

S?-E^ (KzPtCl* ) 0.0 4 M%: fuTbihMl^-^^^o mT^i^^^Klf^^tcm-C-. # 

T:7fcf&_hT-i(t^ram-r?>o ^ u-n, LYciJtig i^ffFiim. ^ * ^-^^^tK ( 6 0 ) -e^fe^KSfe 
^Fig^. 6 or o-f ^i^^^*-C5c^«fci^L-c, i^L, 6 OTc-e 1 o^PBm:^i-^o 

:^ b 9 C'-i^t^K 1 Z^t^-^-JCAix, 3 0 0 « 



Pt4 Fez ( OH) 12.8 



CH2COO 

.CHz C00/o4> ( CO3 ) 0.3 J 1.2 Hz 0 



dA = 12-10, 6.3 2, 4.0 0 ^--j^^fc t'>'^coJ^ y -A-^fK^rAn, P H^S%:A 

dA=8. 11, 4.0 2, 2.6 1 COsOHfc i 25 EET, _tie©2i-a-^fRt*®-fb:^ h 'J f 

#>!r OK-^ — h d>lbi^TLPH^9. S — 

siifef^j 12 1 0. 0 vciii^-r?) i 5 L ■cs:i&$*?.o 

RV^^:^ ^^7k •%:mm LX2 M /jt<07m.it^ * -fb^Mj^ 

Zn4 Al 2 ( OH ) 12.5 C ( OOC ( CH2 ) 4 COO ) 0.6 ( CO3 ) o.* D 6 Hz O 

X^SlsJ^ SS-tiiJ -^K2 0 One <0:J^f' y-^^Kfi. PH'BS 

dl = 1 5. 2 3 , 7. 6 9 , 4. 8 2 L , •v^r;^f^ ry^^- j^:^' - ^-t:-^^*-^ -h 

*SS^^J 13 E3^%#>!r h^c#L, SJCPH^ 

:4->'55Sl7k'S:«fflL-c, 5881* «>x.<d 1 2.o~i z.QK^o H'iKn.WT. my-f^o 

1. 2 hl/jl , 58g?TA^ 5 = * AO 0. 3 M/^(os Ki^i^im^hi^fcm^mmm£^s.-tt¥T^\^ , 

0.2 8M/^jgfR2 0 Ow«i:%f^;&o tfr it^m^ 



Cd4 Al ( OH ) 8.8 C ( OOC ( CHz ) 8 COO ) 0.5 ( CO3 ) 0.1 3 5. 5 Hz O 
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(11) 



4f 0S51— 29129 



21 



22 



xmmm 

d A = 1 8. 7 9 , 9. i 1 , 6. 3 7 

0. 4M/'^oS-&7kit^g2 0 OBi^i: . •^V'^ym 
0. 4 M/^7k^?R 1 0 OnejSLV^ 2 M/^<07k®ffl: 



■& 1 «^ - * -4" K 2 0 0 jn^(D^ v^^Tk 

h i OiST-r^o co t tM.P H7)5 8.5 ~ 
5 9. 0 ^mW-r^ X 5 K:?i§T»^pgi5-f ^ o SSi^* 

Tkgfe L ; 6 0 TC t: 1 O^Pe^^l^-f 



CuoCrz ( OH ) 



HCCOO 



( OOC C CHz ) 2 COO ) 0.7 (CI ) 0.4 \ HCCOO/ 0.1 



2. 5 Hz O 



XSIlHlSf *fR%f^^o 1 Z^tr-;*— 4>tc 2 0 Oro^fO^ 

dj^ = l 2. 1 0 , 6.3 2, 4.0 0 =i>-j?®^ 55SI**An, P Hm@^5 L . 

dA =8.1 5, 4.0 2v 2.6 0 CU-^W'-f ^ J? - 7— Cffi# L/iTJJ^^M^EET. JiiesfR^ 

f£2 0 Oa^ii, Jie@?O0.4 5M/'^^k^§m i-^o 
1 0 0Ji«;ROf, 2 M/-6<07kK'fk:^ b U -fb^^ 



Ca 10.0 Al 2 ( OH ) 22i 



( SO4 ) 0.2 



^COO 



CHOH 



CHOH 



COO 



Uk 



6. 6 Ha O 



dl = 8. 2 2; 4,0 2 , 2. 5 8 - 35 ^UH-h t — C" 3 5 X: >Ci93£ ) fcjg 

I^Jfe^ 16 - - i**V7'%r'Dgo-C. ^tL^'tt 4 On^/min, 4 5 

.JSfk* f^tJgft^ 2g^<Dtl'^7k"^?8[.(^ ...m^/ni in^U^, :^mit^ Y V j> -^^l^^riaS^O 
fe^So^iSrAtL-C^SPL, ^gtOPH^ 1 -PH^SM 0~l 0.2 ?r^SoSlfrcJ!E4^^L-C'tt.. 

Cd 2 + = 0. 2M/^. Fe 0. 1 MX^); l^^^o - (^^feffitr mMSS%r«iic L. , ^--"J 

M>^07ki8lk>^ b !>Ajtf8[i^^l: i ^otf 8 oic-c 1 2^fema^-r2>o 

( *-^<-yo -^gft, ^Jt, 5 0 0)n<<D7k%Ai!r -fk^il 



Gd4 Fe 2 ( OH ) i2ji C ( O3 SCH2 COO ) 0.6 ( CI ) 0.3 7 Hz O 
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(12) 



BH 5 1 - 2 9 1 2 9 



23 



24 



dA =8. 1 4, 4.0 4, 2. 6 0 

(Mg *+ = 0. 08M.In'+=0. 02M)<O 5 
3 0 0 a/i , in i^S*®?:^- b U f A<0 

0.0 4M^?£2 0 QmtJSlXf-. 2 M/.£.0*®E'fb!^ ss 



s h y l> A t :|;S^Jg^ 2 1 15| Cigg^iSfetl-SfS^-er 

«.o SiS^<ojgi£{i 2 0 ~ 3 0-c . p mt 1 0 ~ 

lieti.TtiBi^M^^SffiFii. TkSfeL-C. 6 QIC 



OH 



Mg* Inn (OH)»i C ( 




) 0.7 ( NO3 ) o.3( CO3 ) 0.1 ) 2. 6 Hz O 



COO 



dX =8.1 8, 4.0 6, 2.5 9 15 ^^m^. ^LX. ^7"- ^t-W&S?' L/c^fb* 

58BJffi®t58SeT^5 = 5'Ai:©S'&*0?R 9~1 0.5, j&S 3 0—4 QIC t L, i: <o«f^%r 

(Zn ^+ - 0. 2 M , Al 3+ = 0. 1 M ) 3 0 0 a/ *!j 3 0 ^t-ll^ , ^MiSi^^Sof^TTis^^tCi^o 

U AhOtl'&^fS (i§-/!r 0. 0 7 5M ) 5 0 Oia/,20 6 0 TC "C 1 0 ^M^^i" ^ o 



GOO 



Zn* Al2 ( OH ) i2.a C ( 




COO 



coo 




)o.3 ( NO3 )o.* 3 3.6 H2O 



coo 



dA = 1 3. 6 0 . 6. 7 5 . 4^5 0 
^ife^ 19 



30-tfrA%r^d>-ro ) Km.^C^?^<0 V Yl-A^ 10-11 

RjiS^OSfttt^jg (20~25-C)i:-r2>o# 



0. 1 M. Fe = 0. 1 M) 3 0 0 nih 2 M//.<0 ^.n/iiS^m^MEFii, *i5fe L , 7 Ot: "C 1 2 
aSflE L , C ttjc 0. 1 MOT >' h 7 -/f^:;?- y 



Pb2Fe2 (0H)9 C 




COO 



NH27 0.7 ( NO3 ) 0.8 ) 1. 7 Hz O 



dl = 8. 1 8, 4.0 2 . 2.6 0 



mMf^ 2 0 
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(13) 



BS51— 2 9129 



25 

(Zn''+ = 0. IM, Cu'^ + ^O. IM, Al3 + = 

0. 05M) 300ffl^t.0.0-2M<O-hV°3g1^ 
m-^ h U !>-^^^2 0 0a^t%r2 M/ZcOTkS^-ft; 

Atl. -^^^t^f^s'^ ^:^'-7—t:-!S#L, PH^ 
-jJ'— ©SSfrft Lt:*>- <o ) 3 ;*:<0 f^-i^ 3/ 



26 

ssn^/minOjtfitrJKTL, KIB^ O P HxJs 8. 5 — 

5 ^mm. Fii, Tksfe^ 6 0 -c -c 1 0 ^Pai^i^-r ^0 



Zn2 CU2 Al ( OH ) 9.7 



CHz COO\ 
N^CHzCOO j 
^CHz COO A 



(CI )o.7 



0.2 



2. 3 Ha O 



dX = 8. 1 U 4.0 0 . 2.5 8 O P H:*s i 2 — 1 2. 5 , 3 0 — 4 0 1C ^ 

= 0. 3 M. Fe 0. 1 M ) t 4 M/^OTkSKfk' , ttfcM^tgi^ri^Erig L , eJicv^-C-f ^^55*1* 
h y !^ 1 jt^<o 40 <tF:77^=' (HiS (6 0-7 or ) t-gfe^^. 8 ot-i 2^PBm^ 

trSSI-t ?>o )JC 2 2^<0 If ^ W :x h :§rijgo 20 i^f^ 



Ca „Fe 2 ( OH ) i« C ( 




COO 



)oj> ( CI ^xi} 2.1 HzO 



dl-8. 18, 4.0 2 , 2.6 0 JO IE* 3 0 ~ 4 0 r K:<St>, *Kfb:^ h U f -''Ott 

^ifi^^O 2 2 T^lrPfSJLt:. RlE^<opH%r 8-8.5 fc^-Oc 

^g(Cd2+=o.3M. Fe 0.0 5M, Cr'+ Fil^, i^v-^TZ^J^-^Ojid-Pp 0. 1 M/^O 1 - 
= 0.0 5M ) 3 0 OH^tTk^-ft;^ h 'J !>-£.( 4 :^7iSf i; >'^^>j^>'^:^ t- V ^7 i ^trjjfe^ 

M/^)^?^h%r. Iti6^^j2 hlWlcSiS^K^rffi 35 L, J5^v > trTkdfe L , 7 Ottrl 2^H^i-;5o 

v.^, toi ^^otf-^-fc (^je)0;4M<D 1 - -fk^iffiusR 



S0< 



Cd5.8FeCr ( OH ) 153 C ( 




) L7 ( NO3 ) 0.2 D 4. 9 Hz O 



dX - 1 8. 0 2 , 8. 5 0, 5.6 5 
-59- 



#^ BB 5 1 - 2 9 1 2 9 



27 



28 



m:mn 23 

( Sr 0. 3 C r '+^ 0. 0 5 M ) 3 0 0 mi 



38i _^jCjg^.Lt:*J<o RC^'OPHti 1 3-5 
8 OTC t-l O^rami^^^o 



SrsijCr ( OH)i^ C ( 




) 0.8 ( NO3 ) 0.4 J 3. 1 H2 O 



dA = 12.99, 6. 50, 4.35 m^^Aix. P HW^^S L . g^^'^^SC "C^ 

^m-^w <'fctbK^it>. mmtx-FBiKmmL p 8.5- 9. 0 Kmw-t ^ x '^^KmT-r i> o ^ 

1Sffl-t5.*ii. 'BTJK^L-c, Jg#L-cv.^sS8^ -fk^iaj^ 




XiUm*? ■ ; V - - ■ - :-?Q^T.. ^S#ffiO<bit:, P H 8- 0 ± 0. 5 

dl: = 18,52, 9. 30 , 6.1.3 J: 5 K S-^^^KSt/T -T >S:JDx. ?i 

5|*iflJ , 2.5. ,: ii-hm%-t^o. m.^ni^i..%hMz.W.l^W^W. 

2 0 0 t , V K> If ^ >-(D 0. 2 M/^ (O "Cfc ^ B !^»%ffi3 ^ , fioait:-*?^:^!: glti/ctit 
4 0 Oiii^fefF?,o 1^^4o<o:p'5^3ttJtc-f ifeSf^ffl%*-r2>o 
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(15) 



flS51-291 29 



29 



Mg*3 AI2 (OH ) C ( CH3O 



30 




CHz COO 



N 



) 1.5 ( NO3 ) 0.1 3 2. 3 H2 O 



CH, 



C =0 




d A = 8. 6 6 , 4. 3 2 , 2. 8 8 
2 6 

^gsf^^;^^^•>•>^<Do.6M/'^:5gBlT>«'^ = is 

0. 1 MX^TkM ( 7.^7 ^mit.:^mit-^ h- 

t n e>«o 3 0. 6 ^(ommmmmsBmK 20 

Mg iM., Al 3. 2)it«/niin. y si 

1 0. 3 m^/m in(Ojttfi:K:fi ^ J: 5 ic^fi.-fT 



2 0 Oia^cOTk^An-C. ^ii^ff ^t* 3 6 0 ■ 
r . p , m-C-ilif L , P H«S=lrg L-C*J < o 

P W^^ \ 0. 0 ~ i 0. 5 %:i^^-t5> 5 



Bfess Alz ( OH ) i5i 



( eOa ) o.x ( 




dX = 7. 6 2 , 4.0 7 , 2.5 9 

mmi 2 7 



CF, 



) 1. 



.90 



'2: 7 Hz O 



i ^^<0 1^-/7 -^fffc 3 2|s:<Ofc*:a.l/'"s' >d>P>?^T 
L. PH%:1 0.0 -l 0.5KfmLr£T(>ihm.tB-^ 



0^i-^7*C^f£2 0 Om^t, TV h ^'--M^ ^1.65jy._h, : 

y b O 0. 3 M/^OTk^fS 1 0 Om^. RXf 2 <b^ilaj5!c 
M/^coTkSS'fk:'- h y i^^Tk^fSi: ^^^^^ 
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(16) 



^■2: BB 5 1 - 2 9 1 2 9 



31 



M&a8Al2(0H) 12.x 



(CO3) o.i(Cl)o.i 




4. 2 H2O 



dX"- 2 1.0 2, 9.4 0, 6.4 1 J:ffi 3 fR^r^-* to i>=-v h fC#L , MfKo 

*i6t«J 2 8 PH%:9.5~1 0.0frciNI^LAj:*J6J^T-t^o S 

2 Q.pm£.t^2 — b — .^-6 — ^A',*>'^:^ ^^?iti-?>o 
* — 4> tc 2 0 0 Bi^«D 'f ^ >'3E^|:?k 'Sr AlT- P HUaix 



Zn4 AI2 (OH) 12.5 



C CO3 ) 0.S (NO3 ) 0.1 ( G D 0.08 




0.4 



3. 8 HeO 



dl = 1 7. 3 1, 8.5 8, 4.3 0 ^ 5^ -.v - 7 — C-«^ D^j:^)^ ib^i&#ET. 

^ ii->'^smyi^^MMLX. mt-^i!r^-y'!f-t-<r> ph%i o.o~i 0.5 vc«iit-r^o SS#IT^, 

M/Z.<07k^^l 0 Ora^t 2M/^^07kgS^b:^ h 1.6 4 



MgaAlz (OH) 18.0 



( CO3 ) 0.1 




NO 5 




2. 7 H2 O 



dX-1 4.02, 6. 75, 4. 48 

3 0 

?«®T.n. 5 = 0. 4 MX£^<om^7kmW. 



40 2 0 omet ^ ±7 ^ —yy 3' h <o 0. 5 

M/^<07k^?Kl 0 Oji«, 3t0^2M/^<D7kS?'fb 
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(17) 



^iij 8851— 29 12 9 



33 34 
^^Otf^u-:/ hK:#L, PH 1 0-1 0. 5%ri^ 5K-Ci5fei%^, 8 0 tc "C^^ L-C^p^ t "f 



Cus Ala ( OH ) 1.96 




V SO3 ) 



xmislSf ' *2fctc, Tk^fl;:^ h y !?A%rJn^-C. PH^ 1 1 frc 

dl = 1 7. 3 , 8. 5 0, 5. 5 4 -f^o £*x'Sr» 2 5 01: t.t:^U.-^^^ 16 0 

^ifef^J 3 1 15 atmjcL-c s^rali^^-f ?>o s^Pb^^. xrasfciass 

A 0. 3 M, i^St4jK®?T>'>' c ^ ^7 ^ . i^EEFilTfcgfe L , 9 0 TC -e 1 2 ^pB^iegfe^ ?>o 

(Al (OH)2COONa)0.1M, if^ux^rij 3- -fb^ffij^ 
0. 4 M'Sr A*i, cnK:*?r*0^ -C 8 0 0 t L , * 



Mga Al2 ( OH), 6 



CH2O 



CHz O /0.9 ( CO3 ) 0.1 



4. 3 Hz O 



XiUlilSf 2S^yy:?f.='K'f->t>Ki%, 0. 0 9M<0 7 — 

dl = 1 0.2 7, 5. 1 4. 3.4 2 h . HJgf^lJ 2 3 t fail i:il1t55fe-C-S:iDS-tt2> o 

**S{«J 3 2 RfD^O P Hit 1 3 ~ 1 3. 5 . Um.<i-3. 7 0 ~ 

^d-L/cS;m( Ca 0.2M, Cr = 0.0 4 8 0 1C t 1 2 ^K^gli- ?> o 



Ca48 Cr ( OH ) 10.* 




) 0.8 (CI ) 0.3 



1. 2 Hz O 



0. 4 M/^ . mmm 2 0. 4 Mx^<om:^mm ±-^mn-r ^ i 5 ^c^sTi^iiis-f ^ o sje^t 

2 0 0Ji^i:. L-5=-°->:^<D0. 1 M/^7k^?£ 40 #ibiX7tS5D!S^^*2Sm-CFil L , 

4 0 Ora^, 2 M/^OTk^fk:^ h 'J ^t^X-m^^. 8 0 TC "Clg^ Lt:§gi5t tT^o 
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(18) 



e^-a^ BS 5 1 - 2 9 1 2 9 



35 



36 



CdzFez (OH) 9 



( CO3 ) 0^ 




CH COO 



NH, 



/ 0.3 



1. 9 H2 O 



dA=8. 11» 4. 00. 2. 60 
3 4 

[■^>'iff>'<O0.8My^£,^ mm$^ 2^00.2 
MX ttOT&^-^WfSi 20 0»i^t, DL-hy7*h 
y7y<n> 0.2M/^*^fK2 0 On/. 'Sl^2 



10 e>, _hie3fK%:=&/!rcot^3.i^ :y b d^ip P H'&r 8. 5 
~ 9. 0 ifcmW-r 2> J: 5 fc?ST-f ^ o M#IT^. 



1 



Mn 8J0 Fe 2 ( OH ) 19.6 



( NO3 ) 12 




CH2 • CH • COO 



NH2 



i.a 



2. 6 Hz O 



4.0 3 , 2. 6 0 



dl = 8. 1 1 

mmm 3 5 
mmm t mmr^ s = ^ <otgm ( cu ^ + = 

0. 1 2 M, Al =: 0, 0 4 M ) 3 0 0 met 2 .: 

M/'^(07kmit± h ') 3 0 ome<o.7k 

«rAtt, dtijc 0.1 2MOi5n; sx^^rv 5^:^%': 



. h ^'Ko-t?^T-t?>o SlD^cOig^Vt 3 0 — 40 



PHi o^cL.-T:^*>Lfc r.^^«^-*-Tjt:;iT-r* 



Cu8 Al 2 ( OH ) 15.5 C ( HzNCHz CONHa CHzCOO ) 1^ ( NO3 ) 1.5 3 2 Hz O 



4. 2 3 , 2. 5 9 



dX = 8. 6 2 

m.-mm 3 6 



^ <o©Kii 7 0 ~ 7 5 r , p Hit 1 4 jfeijifciii^ 
i-^^-t^-o iJi^^-c% £<o^^ 9 o-c ^t-^M^ 



(Ca2+=0. 1M, Y3+ =0.0 2M ) . 8 M/^ . ^(Omm-r^^K I O^^m^-f^ o IXK. £ 

OTkS^fl::;*- h y u= 0.0 6 McDt Kn^iry ix^r^^EFil, *j5fe 8 or ti-i o^Pellgi^-r 

>'^?K(^i6 4o< 0^7 7^3i^:Aix-Cte < ) t 5>o . 



) 
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(19) 



BB5 1— 29 129 



37 



38 



Ca4.6 Y ( OH )i.i C ( 




) 0.5 ( CO3 ) 0.1 3 4. 3 Ha O 



d 1 = 1 4. 2 5 , 7. 1 3 » 4. 3 8 

mrn^i 37 

^fb * ^ •> A t Jgf k ^ ^ v> i» A O^itR 

(Ca 2+ = 0. 1 M. I n = 0 0 2 M ) 4 M/^ 

OTka^-fkr^ h !> J;r;= 0. 0 6 mo 7 n. n 



-cs:tc;$-^?>o siE^^os^it 4 0 ~ 5 0 ic , 

P mi 1 3 ~ 1 3. 5 lc^tt-?ttjffii^ LTiT^sfbSie 



Ca4.2 In (OH) lo^ C 




J 3.8 Hz O 



0.4 



dl=14. 35, 7. 14. 4. 38 
m^-M^ 3 8 



1 0 ~ 1 1. ja^ti 2 0 ~ 3 0 t; -C^ ?)o ^§P>i^ 



^fg(Mg2 + = 0.2 4M, Al 0.9 4 M) »-r^o 
3 0 Om^, O.P 2M0EDTA^?R3 0 0 m^*J J:*25 -fk^MjiSc 



Mga.Al ( OH ) 



OOC /COOn 

NCHzCHaN^^ 
OOC^ COO' 



(CI ) ojs 



0.4 



3. 4 Hz O 



d 1 = 1 0. 2 7 . 5. 1 2 , 3. 4 0 

3 9 



7)5 1 0~ 1 1 «:73;-r^K:7kS?fb::^ h U ^'^ojgT 



(Ni = 0. 2 M. Fe 3+ = 0. Q 5 M ) 3 0 0 35 fR^MEFi^. *3fe^ . 8 0 t t: 1 2 ^famS-r 
Ni 4 Fe ( OH ) M C ( Cz Hg S ) o.« ( NO3 ) 0.5 D 1. 8 Hz O 



dl = 1 0. 8 0 
4 0 



5. 4 0 , 3. 5 7 



= 0. 2 M, Fe ^ + = 0. 1 M ) 3 0 Om^t 4 M/Z 
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(2D) 



HB 5 1 — 2 9 1 2 9 



39 40 

ti^ ::n^C^^^*1^'; ^^^^0. 0 4 PH 1 1 ^-MUb MT-^^'i 0^X-^i^Kfs5 o 

e?iST-f SrE^fOPH^r 1 0 ~ 1 1 . tSK^rm it^MM 



Ni4Fe2 ( OH ) 




XilSlEl^ * >- ( A'— 3 -5—, ) «OT 

dA = 1 4.7 2, 7. 3 5 , 4.8 1 A- * IJ Tk^fSt %r*i6M 2 t IW) C gfi, :5fe-eS ) 

njif^j 4 1 m-^'^^o rsl-^ <o Pint. 1 0- 1 1 , um<i-s. 

(U02^+ = 0. 1 M, Al ^+ = 0. 0 5 M ) 3 0 Oiii«, TkSfe^ 8 0 X; t: 1 Z^fal^i^-r ^ o 




3. 5 Hz O 



dl = 15. 28,7. 50, 5. 03 ^ft-SSl -HK^ 



M^+M^+ ( OH )2 X +3 y -z ( An - ) 2 ■ aHjO 



aRbH( Rlii£iKT>«'^A'a6 ) 

M^+ti^T^* y±m^Jg, Mn. Cu, 55 X , y , zH, ■tix^ttjfc0^4r«li-?)o 

Zn, Cd, Pd;. Sn, Pt, Pb<0<^>'tfc 

l*U0|+Oia*fc«2aJfeU:. 8^-^- ->— ^>0 

M3+t:t,Ti , Cr , Mn, Sb , Bi , Au%L < y 4' 2 x+y 

m^m<o^ ^>^<oimttz\-3-2m5iL±. 40 tau, z«a- , a^- , a^- , A^-o-g-tf 

An-ti,-COOH, -OH, -SH, -SO3H O ^»-Cfe5&o ) 

^i', NO3, CO3, SO4, ;*->"5:#trt i::*-* ("^ 3iffi^-f ;4->'0M^+0<k latfctt 
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(21) 



m-i^ BB 5 1 - 2 9 1 2 9 



41 42 • 



z 1 

X — y 4 JK iO 



M|+M^+ ( OH)2 3c+3y-z,( An-) 2 • aHzO 



4 fctt 

aROH( Rl*i&^T^^fA'^) 

T>'aH:ifiFrFif*<0«gH^ 1?S<0-5:ixP>i:Ri:.^(* 1 5 0 ~ 3 5 0 tc oigH"CSD*i L , /■ 

%^fc-r o ) 20 Pa^^^TkO— ^ "b L < L t t 

M^+M^+ (OH)2x+3y-z ( An-) 2 • a'Hz O 

()t/c a'ti a >a'% L O^r^fc L, -teco 25 # ^ BS33-1476 

l&^tt^l^l»*«o®fflm:SK:ib-tt5)-^:tt^i:ra # ^ BS 3 3 — 1 4 7 7 

Uig^%r**?-t-o ) . # ^ 88 3 5 —1 2 5 7 7 

■C-^fc$ix?)ffa3^j:^I-&^#:<oa!l^o # ^^1639 -3 016 

# -iJr 8933—1475 
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(22) 



#iir 0851-29129 



Ml 




i 



f 
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( 23 ) BS 5 1 - 2 9 1 2 9 
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